Entrapment of HETS recombinant protein onto PLGA and alginate NPs improves the immunogenicity of the protein against E. coli O157:H7.
Enterohemorrhagic Escherichia coli (EHEC) are known as the gastrointestinal pathogens and major causes of enterohemorrhagic colitis since decades ago. There is no efficient approved vaccine against EHEC O157 and non-O157. In the present study, a recombinant candidate vaccine against enterohemorrhagic E. coli (EHEC) O157:H7 entrapped in the sodium alginate and PLGA nanoparticles and the efficiency of the immunization of these formulations were investigated. nanoparticles due to their properties like controlled cargoes release, adjuvanticity, cargo protection, increased bioavailability, etc have been noticed for drug delivery. A chimeric protein composed of HcpA, EspA, Tir and Stx2B antigens was designed, recombinantly expressed, purified and entrapped in nanoparticles. BALB/c mice were administrated with nano-formulated and free proteins. IgG titer, EHEC fecal shedding and the ability of the immune sera to neutralize Stx toxin and inhibit the bacterial attachment to Caco-2 cells were analyzed. Fecal shedding analysis demonstrated that the colonization of the bacteria in the intestine of the mice was reduced significantly (P > 0.01). Immune mice were able to tolerate up to 200 LD50 of the active Stx toxin. About 80% of the bacterial binding capacity to Caco-2 cells was declined, especially in groups immunized with nano-formulations. Considering the importance of EHEC, especially O157 serotype, on public health and the other hand, the lack of an efficient vaccine in this regard, delivery of HETS candidate vaccine with NPs can be applied to prevent the infection by the pathogen.